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0 Apparatus and method for making pressboard from poly^ated paper using relative movement of 
facing webs. 



© Apparatus and process for fabricating press-' 
board from shredded paper coated with a thermo- 
plastic material and a pair of fadng webs Includes 
placing the shredded poly-coated paper (18) be- 
tween the two travelling webs (12.14) to form a 
composite, ttie composite then being passed In a 
manner to difierentiaily shift the travelling webs rela- 



tive to each other for enhanced bonding of the 
shreds to themselves and to the facing wet)s, by 
presdng them through a series of heated rdlera (46- 
52) defining a serpentine path while heating the 
thermoplastic material above Its softening point and 
prossing the composite together. 
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APPARATUS AND METHOD FOR MAKINQ PRES8B0ARD PROM POLY-COATED PAPER USING RELATIVE 

MOVEMENT OF FACmO WSS 



The present Invention pertains to eyetems and 
methods for fabricating a pressboard product, and 
In particular, pressboard formed from a filler oomr 
prising pr&narlty shredded paper coated wfth a 
thermoplastic material, with or without additional 
thennoplastic material. 

Papers coated with a themnoplastic material 
(poly<08t)ed papers) are utilized In a variety of 
appllcalions. In one such appilcatlon, kraft paper Is 
coated with polyethyi&ne to create roll headers 
utilized in the paper manufacturing Industry. How- 
ever, the use of pofy-coated paper Invariably gen- 
erates vyaste or scrap, typlcaiiy as a result of 
cutting the desired final product from blanks of 
sheet stock. For exampEe. the poly-coated roll 
headers are round and therefore leave a relatively 
large ofial portion when cut from rectangular sheet 
stock. The disposal of such material has proved to 
be difficult, time consuming and/or expensive. The 
polymer componmt laigeiy prevent normal pro^ 
cesslng of the paper component since ft causes 
pluggpng of drainage screens, among o^er things. 
The scrap paper and polymer may be treated as 
waste and hauled to a landfill or Incfneratgr for 
proper dreposal. However, landflli disposal is very 
expensive In tenms of both hauling costs and land- 
fill fees; and In many places incineration of such a 
product is prohibited. 

Altematlvely, the scrap paper may be recycled 
In the febrfcation of a pressboard product One 
such apparatus and process for producing press- 
board from scrap poly-coated paper Is described In 
US-Ar3718536; however, this method Includes a 
mere pressing of the board elements together. 
Further, this method Involves only a l3dtch process- 
ing of the scrap paper, and as such has an asso- 
ciated low output and high cost Although that 
spedHcation represents that the composite board 
can be manufactured continuously (column 5, lines 
31-42) no operative apparatus le there set forth for 
a continuous Implementation. 

Another apparatus and process for producing 
pressboard from shredded poly-coated paper is 
described In our US-A-4810445. In this system, the 
pressboard Is formed continuously by depositing 
shredded poly<«coated paper onto a first web or 
sheet, heating the thennnoplastic mateiial to Ite soft- 
ening point, pladng a second web or sheet atop 
the poiy-coated paper to thereby sandwich It be- 
tween the two webs, and then utilizing pJnch rolls 
to apply a pressing force to compress the elements 
together. One difficulty In this regard Is that of 
obtaining optimtmi bonding within the shredded 
materia and of the shredded material to the webs. 



for strength of product and ability to score. 

It Is an object of the present invention to Im- 
prove the piior apparatus and method to obtain 
better bonding and hence a better product 

5 According to one aspect of the present inven-* 
tlon, a method of fabricating pressboard from a 
filler comprising shredded paper coated with a 
thermoplastb material and a pair of webs compris- 
ing advancing first and second webs towards each 

10 other, placing between the webs a layer of filler 
comprising shredded, themnoplastic coated paper 
to form a composite, and pressing the composite 
and heating the composite to a temperature above 
the softening point of the thermoplastic, Is charac- 

15 tensed by shifting the webs relative to each other 
for enhancing bonding between the shredded pa- 
per and i>etween the shredded paper and the 
webs. 

According to a second aspect of the present 
20 Inventton, apparatus for contlnuoualy fabricating 
pressboard with a filler comprising shredded paper 
coated with a tiienmoplastic material and a pair of 
webs comprising web advancing means for advan- 
cing first and second webs toward each other; 
25 means fbr placing thermoplastic coated shredded 
paper between the webs to fom a composite with 
the webs; and processing means fbr applying heat 
and pressure to said composite, is characterised 
by means fbr shifting the first and second webs 
30 relative Id each other to bond s^ composite to- 
gether. 

The shifting of the webs relative to each other 
causes them to move relative to the heated coated 
shredded paper between them an this enhances 
38 the bonding between the shredded paper and be- 
tween the shredded paper and the webs. This has 
been found to create a superior pressboard product 
having a stronger and more uniform bonding of the 
materials. 

40 Tlie invention therefore not only alleviates the 
disposal problem heretofore associated with the 
scrap, but also produces a superior article useful 
for more applications. The pressboard fabricated In 
accordance with the present Invention can, If d&« 

45 sired, be utilized for slip sheets, as packing separa** 
tors, as a substitute for comigated cardboard et ai. 
The thickness of the final product can be controi- 
lably varied, e.g. .75 or 1.5 mm to 3.8 mm (30 or 
60 point to 150 point) thickness, or higher. 

so Preferably the pressing and shifting operations 
are performed concurrently, a very satisfactory way 
of achieving this being to pass the composite along 
a serpentine path, for example about a plurality of 
rolls. Heating may also be effected simuKaneously 
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}ay the U3e of heating rolls. 

Optionally, additional polymer can be incor- 
porated Into the shreddad stock to fonm the corrv- 
posltB filler and. If required, a reinforcing web can 
be introduced between the eald pair of webs in a 
addition to the filler 

Hie Invention may be canrted into practice in 
various ways tuJt two forms of pressbcard manu- 
facturing apparatua and their meUiod of use in 
manufacturing pressboard In aocordanoe with the 10 
Invention will now be described by way of example 
with reference to the accompaiying drawlnga* in 
which: 

Rg. 1 Is an elevatfonal view of one version of 

the pressbcard manufacturing system of the is 

present Invention; 

Rg. 2 is an enlarged view of the portion encir- 
cled by line [I in Pig. 1; and 
Fig. 3 is a schematic elevationai view of another 
version of the invention. 20 
in the embodiment depleted in Rg. t a system 
10 for fabricating a pressboard product from shred- 
ded paper coated with a tiiermoptastic maferfai 
Includes first and second facing webs 12 and 14, 
hera shown as low^r and upper webs, a hopper 16 2S 
depositing tiie shredded poly-ooated paper 18 be* 
tween webs 12. 14. and a series of heated verti- 
cally an^anged pinch rolls 20 defining a serpentine 
path tiirough which the pressboard materials pass. 

In the initial phases of the operation, tiie poly- so 
coated paper is shredded by being passed tiirough 
a chopper (not shown) which cuts, grinds, mills or 
ottierwise forms Che waste paper into pieces which 
may be approximately 9.5 mm square (three- 
eighths inch square). Otiier sizes can be produced ss 
depending on the product to be nnanufactured. 
Preferably, to ensure smooth operation, the ma- 
terial should be reduced in size sufficiently to be 
readily fiowabie through hopper 16. 

A typical poly-coated p«4?er presently is a 42- 40 
pound icraft paper coated with polyethylene at a 
rate of approximately 23.5 gms/m^ (14.4 pounds of 
polymer per basis (i.e. 3,000 square feet)). How- 
ever, many ottier types and mbctures of paper and 
tiiermoplastics can be utilized, as well as variations 46 
In the annount of tiiermopiastic used. Other tiiermo- 
plastics might include polymerized olefins (e^. 
poly^ylene. poly-p«opylene and polybutylene). 
polymerized vinyls (e.g. polyvinylchlorlde, poly- 
vlnylacetata and various vinyl polymers) and the so 
like. These are examples. Tt\B material must be 
heated above the softening temperature of the par- 
ticular thenmplastic material or mixture of materi- 
als piesent 

The poly-coated paper 18, onoe shredded, Is ffs 
loaded along with any supplemental polymeric ma- 
terials added, into the hopper 16 as ttie filler. 
Ffopper 10 has a large open end 22, Into which the 



626 A2 4 



shredded material 18 from the chopper is received, 
and a restricted lower end 24 through which the 
filler 18 is fed continuously onto a travelling lower 
web 12. Rotatabie agitators 26 are provided within 
hopper 12 to ensure that the shredded poly-coated 
paper 18 Is continually loosened and separated to 
drop therethrough at a generally constant rate and 
prevent clogging and fouling of the operation. A 
rotatabie dispensing roll 28 may be canied by feed 
shaft 30, drWen by a conventional motor (not 
shown), to dispense tiie paper 18 at the uniform 
selected rate. Adjustment of this feed rate and of 
tine feed rate of ihe webs enables the ultimate 
desired thickness of product to be produced. The 
agitators 26 and dispensing roll 28 normally extend 
the full width of webs 12, 14. 

The webs 12. 14 are preferably uncoated 42- 
pound Kraft in any selected widtfi, e.g. 3m (ten 
feet). The tiilckness of the webs may be varied for 
the desired end product Thinner wrebs can be 
employed tiian Is normally possible with the spe- 
dfic process illustr^ed in prior U8-A-4810446 be- 
cause that process involved pulling a long section 
of web stock through the heating zone, whereas the 
rollers in the present system can be individually 
driven. The webs can be poly-coated, at least on 

inward side facing the received shredded paper 
16. to enhance adhesion of the fadng webe to tiie 
shredded material, if the roils have conventional 
release nr>aterials thereon, tiien the outer sides of 
the webs can be poly^coated. Altamativeiyi the 
webs oould be of a material other tiian paper, e.g. 
polymeric film stock, or combinations of materials. 

The facing webs 12, 14 are normally dispensed 
from a pair of rolls 32, 34, respectively, for travel 
along predetermined paths. 

More specifically, in the embodiment depicted 
in Rg. 1. roll 32 is mounted upstream of hopper 16 
so that a lower facing web 12 is passed beneath 
hopper 16 to receh/e from tiie hopper a steady 
feed of shredded poly-coated paper 1& Lower web 
12 is fed at a constant rate along an underlying 
support conveyor 36, although other motive and/or 
support means could be used. To ensure that the 
filler formed primarily of poly-coated shredded pa- 
per 18 is generally uniformly spread over lower 
wsb 12, a levelling paddle 40 may be mounted 
directly downstream of hopper 16. Levelling paddle 
40. shown to Include multiple (here four) vanes 42, 
is rapidly rotated by a conventional motor (not 
shown), opposite the direction of movement of tiie 
webs, such that the free ends 44 of vanes 42 make 
sequential passes over the deposited paper 18 to 
smooth out high spots In the material. 

Roll 34 is shown positioned downstream of 
hopper 16. From it an upper web 14 is fed down- 
wardly to meet and overlie the other components 
and form a sandwich with the shredded poly^coa^ 
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Gd paper filler 18 and web 12. The shredded paper 
18 Is thus beftween webs 12, 14. thereby forming a 
multiple layer composite 35. A feeding roller 36 is 
provided to guldlngly direct upper web 14 Into 
smooth firm contact with shredded paper m The 
weight of this roll typically sqsplies sufficient bias to 
cause Interengagement of the layers. 

Instead Of the exemplary arrangement of the 
webs depicted with a lower web and an upper web 
moving generally horteontally, the webs could trav« 
el generally vertically, ag. converging toward each 
other and tDward shredded poly-coated paper de- 
posited therebetween. Conceivably the shredded 
material could also be extruded between the webs. 

After the fedng webs 12, 14 and shredded 
pe^r 18 have been sandwiched together, they are 
passed to the series of pressure rolls 20 shown to 
define a serpentine path. Rolls 20 are preferably 
driven synchronously at the same rate by a con-* 
ventfonal chain drive or other known means. TTiese 
rolls may be converted from typical drying rolls of 
a paper mill* but positioned to press the web sand* 
wich therebetween.' The roils are depicted gen- 
erally In alignment with each other. However, they 
can be staggered to create a sharper angle of web 
travel. Rolls 20 are heated sufficiently to elevate 
the temperature of the web sandwich above the 
softening point of the particular thermoplastic used, 
to thereby effect bonding of the shredded poly- 
coated paper 18 together and to facing webs 12, 
14. Thfs heating may be effected In any desired 
manner, e.g. by propane firing of the rolls, by 
flowing hot oil through the rolls, electrically, with 
radiant heaters, or otherwise, such that convection, 
conduction and^or radiant heating techniques may 
be Involved. Ihe shredded paper stock and/br the 
webs may also be heated apart from the rdfs. 

Rolls 20 are usually heated to about 260^C 
<500*F), a temperature near but below the flash 
point of the paper webs (often about 282*^0 - 
540* F). so that the compo^te 35 may be pro- 
cessed as quk:Kly as possible. This Is a tempera- 
ture which is substantially higher than the softening 
tempensture of most thermoplastics, and therefore 
acts to quickly soften the polymeric material. For 
exampior the softening temperature for polyethyl- 
ene is about IIS^C (2400* F). The roll tempera- 
ture can be varied In accordance wRh the softening 
temperature of the polymer, the rate of processing 
feed, and the paper flash point temperature. The 
processing rate will vary with the use of diflerent 
papers, different thenmoplasttcs, and different thick- 
ness of product 

TUd series of rolls 20 Is shown In Rg. 1 to 
include four rolls 46, 48, 50. 52 posltfoned In sub- 
stantial alignment with one another to define a 
generally vertical serpentine path through which the 
pressboard materials 12« 14, 18 are passed. The 



number of rolls can be varied to suit the situation, 
as can the geometric path configuration, to achieve 
the desired differential linear movement forces be- 
tween the webs. Directing composite 35 ak>ng to 

6 serpentina path functions to create the differential 
movement, i«e. move webs 12, 14 longitudinally 
beck and forth relath/e to each other and to the 
shreds therebetween, so that in effect they rub ard 
smear the softened polymer on the shredded poly- 

10 coated paper 18 therebetween. This action has 
been found to create a much stronger and more 
unifomi bonding among the paper shreds 18 and of 
the shreds to facing webs 12, 14. 

Mom specifically, as the facing webs 12, 14 

IB are directed along the arcuate path defined by first 
roll 46, lower web 12 Is positioned concentrically 
within upper web 14 (i.e. web 12 travels along a 
path wRh a smaller radius of curvature than does 
web 14) so that web 12 travels a lesser linear 

zo distance than does web 14 (Fig. 2). Since both 
webs 12, 14 travel at the same linear speed, a 
point on bwer web 12 will travel around roll 46 
more quickfy than a point on upper web 14. This 
anrangement therefore causes the webs to shift 

26 linearly relative to each other (as Indicated by 
anxiws 54, 56 in Rg. 2) and smear the softened 
thennoplasflc material therebetween. 

As webs 12, 14 travel to the second roll 48. the 
orientations therefor are reversed; that Is, the upper 

30 facing web 14 is then positioned concentrically 
within lower facing web 12. Consequently, a point 
on web 14 will pass around second roll 48 more 
quldcly than a point on web 12 such that the webs 
12, 14 are shifted relative to each other In the 

ss opposite direction than when passed about first rdl 
46. As can be readily appredated, this reciprocal 
shifting and rubbing effectively smears and presses 
the thermoplastic material together and against fac- 
ing webs 12, 14. ultimately producing a final press- 

40 board having enhanced structural Integrity. This 
back and fwth linear shifting movement also tends 
to remove any high spots, i,e. uneven spots due to 
localized bunching of the shredded paper. 

In one preferred embodlnnent, rolls 20 are a^ 

45 ranged with a selected gap between the first sev- 
eral rolls. e.g. about a 228 mm (0.090 Inch) gap 
between first and second rolls 46, 48, and a nar- 
rower gap. e.g« about a 1«52 mm (0.060 inch) gap 
t>etween second and third roils 48, 50, to pragres- 

so sively compact the materials together. The final 
(fourth) roll 52, rather than being set at a fixed 
spacing from the preceding (third) roll, preferably 
applies a uniform biasing force therebetween, e.g. 
of approximately 90mg per cm (500 pounds per 

66 lineal Inch) against third roll 50, to ensure effective 
bonding. The bla^ng force may be appBed by 
known means such as coil springs, fluid cylinders 
or the equivalent operative on the rails. 
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Overall the pressure or bla$ appRed to the 
product can vary but should usually be at least 
about 90 Mg psr cm (500 pounds per linear Inch) 
to ensure effective bonding. The prefenred range Is 
00 to 270 nng per cm (500 to 1600 pounds per 
linear inch). Above 270 mg (1500 pounds), kraft 
paper starts to break down, causing a different 
surface character and/or a different colour. Thus. If 
the webs are of Icraft paper, the prassure should 
normally be kept below this amount 

Tlie rolls may vary In size. I.e. may be about 
226 mm (10 Inches) In diameter or, In larger oper- 
atfons, typically 016 mm (36 inches) or 1067 mm 
(42 Inches) In diameter. The web feed rale can 
vary greatly, e.g. about 1.1 m (3.5 feet) per minute 
on small scale equipment, or 30 m (100 feet) per 
minute or more on large instaliationsp 

After the processing by rolls 20 is completed, 
the pressboard Is allowed to cool to effect scGdI- 
frcatlon of the thermoplasfto. While a speclfk^ cool- 
ing station may be utilized If desired. It Is generally 
found to be iflinecessary sinoe a path of travel 
away from the rollers while exposed to ambient air 
Is normally adequate. 

Experimental runs have demonstraied that var- 
ious thicknesses of product can be fabricated, 
lyplcaliy the range will be about 30 to 150 point In 
thickness (i.e. .78 to 3.6 mm - 0.030 to 0.150 Inch). 

Referring now to Rg. 3, the second embodi- 
ment of the inventton is there depicted in sche- 
matic form. In this embodiment, iower web 12 and 
upper web 14 are continuously supplied from a 
source (not shown) such as a roll, from which they 
are unwound, both being advanced at the same 
general Onear velocity. Lower web 12 is shown 
travelling over an Idler drum or roll 60 to a first 
preheat roll 62 and then to a second preheat roil 
64. following which web 12 passes beneath a hop- 
per 122 for deposit of the shredded polymer coat- 
ed paper 18 ttiereon in a fashion comparable to 
that described relative to Rg. 1. A subsequent 
levelling device Gke that at 40 In Fig. 1 may be 
employed. Simultaneously, upper web 14 passes 
around a pair of idlers 70 and 72 to a first preheat 
roil 74 and from thence to a second preheat roll 76, 
after which It Joins the first web 12 and the shred- 
ded pap^ layer thereon as the three pass through 
a nipping action around roll 80. The preheat drums 
or rolls 62, 64, 74 and 76 dry off moisture which 
ml^t cause bonding problems in the composite 
product or could cause moisture blow as the com- 
posite material subsequently passes through the 
serpentine path on the subsequent rolls. Such 
preheating rolls furthenrnore cause air in the webs 
to expand and thereby degas the webs so that any 
blowing action resulting will not occur on the sub- 
sequent roils. Such moisture blowing or air blowing 
actions. If occunring on the serpentine path roils, 



would tend to disaipt the bonding or cause E^owout 
of the shredded paper flii because one surfece of 
the composite Is adjacent the metal surface of the 
roll. Hence, all moisture and air being driven out 

ff would have to pass through the shredded paper 
and then either laterally or through the second web. 
Consequently, It is significant that the moisture be 
driven off and the webs degassed prior to the 
composite material entering the serpentine path. 

10 In some instances, It may be dedrable to sup- 
ply additional polymer to the shreds to Increase the 
polymer to paper ratio of the filler layer. 

After the webs and filler are placed In sandwteh 
form, they pass around a peripheral portion of iead- 

15 in roll 80 and are nipped between this roll and the 
first of a multiple, preferably seven as depicted, of 
heating and compression rolls 80, 92, 94, 96, 98. 
100 and 102 In sequence. These are depicted as 
staggered, with four rolls being lower rolls and 

20 three being upper rolls. The web passes around a 
lower roll and then an upper roll, then a lower roll, 
etc. In sequence. The rolls have parallel axes of 
rotation. Each upper roll is positioned with its axis 
above and generally midway between the axes of 

25 two lower roils. Each of the lower rolls, except the 
first one and the last one, has its axis generally 
midway between tiie axes of two upper rolls. The 
peripheral surface of each roll is adjacent to and 
cooperative with that of the next roll in sequence, 

so and spaced there from a controlled small distance 
measured In hundredths of a millimetre 
(thousandths of an inch). The upper rolls are pref- 
erably mounted In slideways for limited vertical 
movement to achieve tiiis contrc^led spacing. Con- 

05 trolled pressure between the upper rolls and the 
cooperative lower rolls upon the composite being 
fonmed is desired. This can be achieved by upwa^ 
diy acting air cylinders on the upper rolls, to coun- 
teract a controlled portion of the downward bias of 

40 tiie weight of the upper rolls. Each of these rolls Is 
heated as by hot oil, combustion gas, electrically or 
the like. The surface temperature of each roll 
should not be above around 290^0 (550* F.) for 
protection against fire. The Interior heat of the roll. 

4S e.g. If hot oil Is used, can be up lo around 315°C 
(600' F.) to obt&dn the desired exterior surfoce 
temperature. Preferably each roll has its own In- 
dividual temperature control of conventional type. 
The temperature is above the softening point of the 

60 tiiermoplastic polymers which coat the shredded 
paper, and any polymers added to ti^e shredded 
paper and/or the inner surface of the webs for 
optimimi bonding. 

The webs thus go through a series of linear 

66 shifting motions relative to each other and the 
shredded stock therebetween to cause a rubbing 
and smearing actioft on the softened polymer as 
tiie layers are slowly compacted together under the 
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heat and pressure Involved, for optimum bonding 
acQon. 

Here again, the rolls are preferably individually 
driven to minimize pulling tension on portions of 
the webs and of the composite. The drive mecha- 
nism may be of any suitable type, rotating the 
rollers at a unrfbrm peripheral speed. Thus, the 
webs are supported, heated and driven by the roils, 
88 well as effecting the linear shifting motion. As 
noted previously, this shifting action has a ten- 
dency to reduce high spots which are due to 
kxalizedr uneven fill levels. Furthemnore. they tend 
to Iron the outer surface of the paper webs to effect 
an Improved appearance for the product 

As tfie composite web stocic disengages from 
the serpentine series of rolls, It Is given a gentre 
nip by passing it through a large obtuse angle less 
than 180*. More specifically, the composite Is 
guided around exit roll 104 on Its way to the two 
pairs of nip rolls downstream thereof. The first pair 
of nip rolls, le. upper roll 106 and lower roll 108 
have their peripheral surfaces ctoseiy adjacent 
each other, guiding the composite through an angle 
approaching but not equal to 180*. e.g. around 
170-175 \ so as to be 5-lO*^off. This causes a soft 
angle bending of about 5-10* In one direction. This 
Is not so much as to dlsoipt the bond, but such 
that when passed subsequently through a second 
pair of nip rolls 110 and 112 which likewise bend 
the composite a few degrees in the opposite direc- 
tion, serves to prevent wr1ni(Hng of the resulting 
product The product Is then cooled to fully solidify 
the polymeric material or materials. 

Suitable reinforcing stock can be incorporated 
Into the product as by blending them between the 
shredded paper and one or both virebs, or conceiv- 
ably Incorporating such into the middle of the 
shredded paper. Tills may be done by applying a 
first layer of shredded paper to the lower web. 
adding the reinfbrdng material, and then applying a 
second layer of shredded paper on top of the 
reinforcing material, followed by applying the upper 
web. Such reinforcing materials can be a webbing 
of glass fibre, prepdyester. fibriidted high density 
polyethylene tsrephthaiate, metallic fibres, scrim, or 
other suitable substances or layers. 

Conceivably, other variations can be applied to 
the system and/or method to suit particular clr- 
cumstoices and applications. 

The above descriptkm Is that of exemplary and 
preferred embodiments of the Invention and It will 
be appreciated that various alterations and changes 
can be made without departing from the Invention. 



Claims 

1. A method of fabricating pressboard from a filler 



comprising shredded paper coated with a thermo- 
plastic material and a pair of webs comprising 
advancing first and second webs (12,14) towards 
each other, placing between the webs a layer of 

6 filler (18) comprising shredded, thennopiastic coat- 
ed paper to form a composite, and pressing the 
composite and heating the composite to a tem- 
perature above the softening point of the tfiermo- 
plastic, characterised by shifting the webs relative 

10 to each other fbr enhancing bonding between the 
shredded paper and between the shredded paper 
and the webs. 

2. A method according to claim 1 in which the 
shifting of the webs includes recipn^cai shifting in 

16 the longitudinal direction of the webs. 

3. A method according to claim 1 or claim 1 in 
which the shifting of the webs comprises passing 
the composite along a serpentine path. 

4. A method according to claim 1 or claim 2 or 
20 claim 3 In which said pressing and shifting oper- 
ations are performed concunrently. 

5. A metliod according to claim 1 or claim 2 or 
claim 3 In which the shIfSng of the webs comprises 
shifting the webs altemately in one direction and 

2G then in the opposite direction by passage at)out a 
pluraHty of rolls (48-52:90-102). 

6. A method according to claim 5 In which the 
heating of said composite comprises or Includes 
heating tfie plurality of rolls (46-52). 

30 7. A method according to any of claims 1 to 6 
which includes Incorporating additional thermoplas- 
tic polymer in the filler. 

6. A method according to any of claims 1 to 7 in 
which the heating of the composite Includes heat- 
35 ing the thermoplastic material above Its softening 
point, and the pressing comprises applying a pres- 
sure of between about 90 and about 270 kg per cm 
(500 to 1500 pounds per lineal inch) to said com- 
posite. 

40 9. A method according to any of claims 1 to 8 
which Includes a leveliing (40) of the shredded 
coated paper to a substantially uniform thickness 
after the depositing of the shredded coated paper 
orrto the first web and before the placing of the 

45 second web thereon. 

10. A method according to any of claims 1 to 9 
which comprises depositing the shredded coated 
paper onto the first web (12) and placing the sec- 
ond web (14) onto the shredded coated paper, 

60 such that the composite is formed with the shred- 
ded coated paper (18) positioned between the first 
and second webs prior to the heating, pressing and 
shifting. 

11. Apparatus for continuously fabricating press- 
es board with a filler (18) comprising shredded paper 

coated with a thermoplastk: material and a pair of 
webs (12r 14) comprising web advancing means 
(32,34,38,38;60-64,70-76) fbr advancing first and 



6 



11 



EP04Q8 625 A2 



second webs toward each othsn means 
(16.28^;122) for placing ttiermoplasflc coated 
shredded paper between the webs to form a com- 
posite with the webs; and processing means (46- 
52:90-102) for applying heat and pressure to said s 
composite, characterised by means (46-52:90-102) 
for shifting the first and second webs relative to 
each other to bond said composite together. 

12. Apparatus according to claim 11 in which the 
processing means Includes a plurality of heated lo 
roils (46-52:90*102) defining a serpentine path 
through which the composite Is passed. 

13. Apparatus according to claim 12 in which the 
plurality of rolls includes first and second rolls 
(46,48) defining a first gap through which the com- is 
poslta passes, means (46,50) for defining a second 

gap narrower than said first gap and through which 
the composite passes, and subsequent roll means 
(50,52) defining a passage through which the com- 
posite passes, and which applies a preselected 20 
pressure against the composite when the compos- 
ite is passed therebetween. 

14. Apparatus acconjing to any of claims 11 to 13 
which includes a levaillng means (40) posttioned 
between the depositing means (16) and the apply- 26 
Ing means (46-52) for levelling the shredded coat- 
ed paper to a substantially uniform thickness. 

15. Apparatus according to any of claims 11 to 14 
In which the processing means Includes a plurality 

of heated rolls (46-52:90-102) defining a serpentine so 
path through wMch tiie composite is passed, 

16. Apparatus according to any of claims 11 to 15 
which indudes heated, preheat roll means 
(62.64.74,76) defining a pabr of paths to the serpen- 
tine path rolls (90-102) for preheating tiie webs to 35 
drive off moisture and gases. 
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